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Introduction
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The kids are not alright...

Increase of mental health disorders, especially among adolescents and young
adults: e.g. Blanchflower et al. (2025), CDC (2019), Haidt (2024)
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Anxiety prevalence in the US - self reported

Anxiety Prevalence by Age

20

Ages 18-25
139% increase since 2010
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The kids are not alright... Social media to blame?

Increase of mental health disorders, especially among adolescents and young
adults: Blanchflower et al. (2025), CDC (2019), Haidt (2024)

Now have solid evidence of strong association between digital media use and
various mental health outcomes coming from many fields:

@ Reduced social interaction (Kraut et al. (1998) ]| psychology)
@ Poor self-esteem and body image (Kelly et al. (2018) | clinical medicine)
@ Loneliness and social anxiety (O’Day and Heimberg (2021) | cyberpsychology)

@ Lower life satisfaction and increased self-harm (Hartas (2021) | education)
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Causal link of social media use on mental health?

Causal evidence on the causal impact of internet and social media use on
mental health is rising, even if the field is still young.

There are three broad strands to this literature:

@ High-speed internet rollouts and mental health: e.g. Golin (2022), Arenas-Arroyo
et al. (2025), Donati et al. (2025), Verbeek (WiP).

@ Social media and mental health: e.g. Braghieri et al. (2022), Allcott et al. (2025)

@ Mobile phone without internet on mental health: e.g. Castelo et al. (2025)
Big gap in literature: Surprisingly no study yet—to our knowledge—on the

impact of mobile data costs on smartphone use and mental health

Marie & Verbeek (2025) The MH Cost of Cheap Mobile Data September 6, 2025 6730



Introduction
00000800

Why look at cost of mobile data?

The evolution of technology adoption and usage

% of U.S. adults who ..
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What we do in this study

Take global approach to ask if, in countries where mobile data becomes
cheaper, there are increases in mental health disorders — via 1 mobile use.
Collect and combine yearly country level panel data on:

@ Mobile data costs from the International Telecommunication Union (ITU)
@ Prevalence of mental health disorders from the Global Burden of Disease

Can easily generate interesting correlation but...

@ Check if lower costs correlate with higher prevalence of MH disorders
@ But secular trends (falling prices, rising disorders) prevent causal interpretation

Propose novel instrument for identification:

@ Exploit sudden drops in mobile data costs as source of exogenous variation
@ Apply a staggered DiD framework to obtain causally interpretable estimate
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What we find: correlations, first stage, and causal effects

Findings on correlation patterns across countries:

@ No clear relationship between mobile data costs and mental health disorder
prevalence overall across 53 high income countries (HIC) studied.

@ Some negative correlations: Anxiety for young boys and depression for young girls

Instrument and first stage evidence on mobile usage:
@ Identify 37 drops of 20% in mobile data costs in sample period (2013-19)

@ Followed by a strong increase in mobile subscriptions in subsequent years

Findings from causal impact of price drops on mental health (MH):
@ Young males: positive and signi cant rise in anxiety of about 15-17%

@ No e ect for young females; for older age groups; or other disorders.
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Mental health data

The data comes from the Global Burden of Disease (GBD) project, produced
by the Institute for Health Metrics and Evaluation (IHME).

@ Available for 205 countries, 1990{2021 (we use 53 HIC, 2013-2019)
@ Prevalence of a wide variety of illnesses and disorders, including mental health

@ Based on systematic reviews, surveys, and administrative data, harmonized
using standardized protocols. Some interpolations for LICs...

@ Data available by by gender and 5-year age groups

We focus on three types of outcomes — all mental health disorders,
depression, and anxiety — for three age groups: 15-19, 20-24, and 25-29.
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Mental health disorders, prevalence, all types and ages
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Figure: Prevalence of all mental illness per 100k inhabitants
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Price of mobile data plans

Mobile data prices: ICT Price Basket information from the ITU
@ Coverage: 222 countries, 2013{2023 (focus on 53 HIC, 2013-2019)
@ Considers high-speed mobile data of at least 256 kb/s
@ Prices from the provider with the largest market share
°

Cheapest available plan with at least: 1GB in 2013{2017, 1.5GB in 2018+

Number of subscriptions (first stage): we also collect data on the number of
new mobile subscriptions, available for a subsample of 26 OECD countries.
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Correlation over time: All ages both sexes
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Figure: Trends in the price of a mobile data subscription and anxiety for all ages
both sexes. Both trends are weighted by population.
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Correlation by country: All ages both sexes

anxiety and mobile data price (pop. weighted, no US)
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Figure: Correlation between the growth of anxiety and price of mobile data,
weighted by country
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Correlation over time: Depression for females 15-19
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Figure: Trends in the price of a mobile data subscription and anxiety for females
15-19. Both trends are weighted by population.
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Correlation across countries: Depression for females

depression and mobile data price (pop. weighted, no US)
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Figure: Correlation between the growth of anxiety of females 15-19 and price of
mobile data, weighted by country
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Correlation over time: Anxiety for males 15-19
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Figure: Trends in the price of a mobile data subscription and anxiety for males
15-19. Both trends are weighted by population.
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Correlation over time: Anxiety for Males 15-19
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Figure: Correlation between the growth of anxiety of males 15-19 and price of
mobile data, weighted by country
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000
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We estimate the causal effect of mobile data affordability on mental health
outcomes using a staggered Difference-in-Differences (DiD) design.

Treatment using a novel instrument
@ Countries with first drop of at least 20% in the price of mobile data plans
@ Alternative thresholds (30%, 50%) used as robustness checks
Identification strategy:
@ Exploit variation in timing of price drops across countries

@ Compare treated and not-yet-treated countries before and after the price drop
@ Implement Callaway & Sant’Anna (2021) estimator for staggered DiD

Assumptions:

@ Parallel trends in mental health outcomes absent treatment
@ Exogeneity of mobile data price shocks
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Example: Canada

Price mobile data plan Canada (in USD)
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Figure: Price of the cheapest mobile data plan in Canada in USD
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Frequency of price drops

First 20% Mobile Data Price Drop, N = 53

Number of Countries

2013 2014 2015 2016 2017 2018 2019

Figure: Number of 20% drops over the years
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What we concretely estimate

Start with the crucial first stage: linking mobile data costs to phone usage.
@ Data on new subscriptions for subsample of 26 OECD countries

@ Estimate e ect of price drop instrument in staggered DiD

Subscriptionsiy = + Dropiy + Xic + i+ t+ it

In all specifications we include covariates: youth unemployment, share

population under 14, GDP per capita, urbanization rate, and health expenditure.
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First stage: cheaper data more mobiles?

Effect 20% price drop on phone subscriptions in OECD
ATT: 7.8495 P-value: 0.0052
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Figure: Causal estimates of a 20% mobile data price drop suggest that there are
about 7.9 increase more mobile subscriptions. Most likely new young users!
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What we concretely estimate

Start with the crucial first stage: linking mobile data costs to phone usage.
@ Data on new subscriptions for subsample of 26 OECD countries
@ Estimate e ect of price drop instrument in staggered DiD
Subscriptionsiy = + Dropiy + Xic + i+ t+ it
Then turn to the impact of data price drops on mental health outcomes:
@ Focus on boys and girls, ages 15-19; 20-24; and 25-29
@ Outcomes: all disorders, depression, anxiety
MHit = + Dropit + Xie+ i+ t+"it
In all specifications we include covariates: youth unemployment, share

population under 14, GDP per capita, urbanization rate, and health expenditure.
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Anxiety females 15-19

Effect 20% price drop on prevalence anxiety, Female 15-19
ATT: -.0012 P-value: 0.7371
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Figure: Causal estimates of a 20% mobile data price drop on anxiety prevalence
females 15-19 years old including covariates
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Anxiety females 20-24

Effect 20% price drop on prevalence anxiety, Female 20-24
ATT: -.0032 P-value: 0.2851
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Figure: Causal estimates of a 20% mobile data price drop on anxiety prevalence
females 20-24 years old including covariates
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Anxiety males 15-19

Effect 20% price drop on prevalence anxiety, Male 15-19
ATT: .0069 P-value: 0.0164
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Figure: Causal estimates of a 20% mobile data price drop on anxiety prevalence
males 15-19 years old: 15.6% increase (0.69/4.4 baseline)
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Anxiety males 20-24

Effect 20% price drop on prevalence anxiety, Male 20-24
ATT: .0079 P-value: 0.0425
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Figure: Causal estimates of a 20% mobile data price drop on anxiety prevalence
males 20-24 years old: 17.9% increase (0.79/4.4 baseline)
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Conclusion

Conclusion

Main findings
@ No robust e ects on overall mental health disorders or on depression

@ Signi cant impact on anxiety increases among young males after Mb price drop

@ No e ects for young females or for older cohorts

Surprising but consistent: This gender-specific result aligns with Donati et al.
(2025), who find similar effects for boys in ltaly when studying 3G access.
But why only boys? Three potentially related explanations:

@ Girls already use SM intensively; mobile access does not shift behavior further?
@ Gender di erences in the likelihood of using mobile data vs. home internet?

@ Gender di erences in price elasticity make boys more strongly \treated"?
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Conclusion

Price elasticity by gender

Thinkingabo he past six months?

Figure: Price consciousness by gender and product
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Depression males 15-19

Effect 20% price drop on prevalence depression, Male 15-19
ATT: -.0073 P-value: 0.1737
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Figure: Causal estimates of a 20% mobile data price drop on depression
prevalence males 15-19 years old including covariates
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Depression males 20-24

Effect 20% price drop on prevalence depression, Male 20-24
ATT: -.0039 P-value: 0.5471
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Figure: Causal estimates of a 20% mobile data price drop on depression
prevalence males 20-24 years old including covariates
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Depression males 25-29

Effect 20% price drop on prevalence depression, Male 25-29
ATT: -.0021 P-value: 0.6409
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Figure: Causal estimates of a 20% mobile data price drop on depression
prevalence males 25-29 years old including covariates
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Depression females 15-19

Figure: Causal estimates of a 20% mobile data price drop on depression
prevalence females 15-19 years old including covariates
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Depression females 20-24

Figure: Causal estimates of a 20% mobile data price drop on depression
prevalence females 20-24 years old including covariates
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Depression females 25-29

Figure: Causal estimates of a 20% mobile data price drop on depression
prevalence females 15-19 years old including covariates
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All mental disorders males 15-19

Figure: Causal estimates of a 20% mobile data price drop on prevalence of all
mental disorders males 15-19 years old including covariates
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All mental disorders males 20-24

Figure: Causal estimates of a 20% mobile data price drop on prevalence of all
mental disorders males 20-24 years old including covariates
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All mental disorders males 25-29

Figure: Causal estimates of a 20% mobile data price drop on prevalence of all
mental disorders males 25-29 years old including covariates
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All mental disorders females 15-19

Figure: Causal estimates of a 20% mobile data price drop on prevalence of all
mental disorders females 15-19 years old including covariates
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All mental disorders females 20-24

Figure: Causal estimates of a 20% mobile data price drop on prevalence of all
mental disorders females 20-24 years old including covariates
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All mental disorders females 25-29

Figure: Causal estimates of a 20% mobile data price drop on prevalence of all
mental disorders females 25-29 years old including covariates
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Placebo: Autism males 15-19

Figure: Causal estimates of a 20% mobile data price drop on autism prevalenc
males 15-19 years old including covariates
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Placebo: Autism males 20-24

Figure: Causal estimates of a 20% mobile data price drop on autism prevalenc
males 20-24 years old including covariates
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Placebo: Autism females 15-19

Figure: Causal estimates of a 20% mobile data price drop on autism prevalenc
females 15-19 years old including covariates
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Placebo: Autism females 20-24

Figure: Causal estimates of a 20% mobile data price drop on autism prevalenc
females 20-24 years old including covariates
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Placebo: Cardiovascular illness males 15-19

Figure: Causal estimates of a 20% mobile data price drop on cardiovascular illr
prevalence males 15-19 years old including covariates

Marie & Verbeek (2025) The MH Cost of Cheap Mobile Data September 6, 2025 17/18



0000000000000 0000e

Placebo: Cardiovascular illness males 20-24

Effect 20% price drop on prevalence cardiovascular, Male 20-24
ATT: -.01 P-value: 0.4117
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Figure: Causal estimates of a 20% mobile data price drop on cardiovascular illness
prevalence males 20-24 years old including covariates
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